All reagents were purchased from Aladdin Co., Alfa Aesar Co. and Aldrich Chemical Co. without further purification, unless stated otherwise.
Elemental analysis was performed by a Carlo Erba 116 Elemental Analyzer. Molecular weights of the copolymers were determined using Waters 1515 GPC analysis with THF as eluent and polystyrene as standard. UV-vis-NIR spectra were obtained on a Carry 5000 spectrophotometer. Thermogravimetric analysis (TGA) and Differential scanning calorimetry (DSC) measurements were conducted on a 15 TA Instrument Model SDT Q600 simultaneous TGA/DSC analyzer at a heating rate of 10 o C min -1 and under a N 2 flow rate of 90 mL min -1 .
2,6-dibromo-1,5-didodecyloxynaphthalene (1): Under an argon atmosphere, a mixture of 2,6-dibromo-1,5-dihydroxynaphthalene (2.48 g, 7.86 mmol), 1-bromododecane (4.29 g, 17.29 mmol), K 2 CO 3 (3.28 g, 23.8 mol), and 20 mL DMF was heated at 100 °C overnight. The mixture was filtered, and DMF was removed under a reduced pressure. The residue was then extracted with methylene 20 chloride, and the solvent was evaporated. The crude product was purified by recrystallization from acetone to give compound 1 as a white crystal (4.45 g, 86.8% 2, 130.3, 119.5, 113.9, 74.7, 32.1, 30.5, 29.9, 29.8, 29.8, 29.8, 29.7, 29.5, 26.2, 22.9, 14.3 2,6-bis(1',1'-diethoxy-2'-ethylthio)-1,5-didodecyloxynaphthalene (2): Under an argon atmosphere, the solution of compound 1 (4.24 25 g, 6.5 mmol) in 100 mL dry THF was cooled to -78 o C, and n-butyllithium (6.6 mL, 16.5mmol, 2.5M in hexane) was added. The mixture was then stirred at -78 o C for 2 h and then bis(2,2-diethoxyethyl) disulfide (5.25 g, 17.6 mmol) was added slowly by dropwise addition.
After stirring for another 30 min, the reaction mixture was allowed to warm up to room temperature and stirred overnight. The reaction was subsequently quenched with water and extracted with ether. The combined organic layers were dried over MgSO 4 and evaporated. 128.5, 125.2, 118.0, 102.3, 76.5, 62.4, 40.4, 36.6, 30.5, 29.1, 23.4, 23.3, 22.1, 15.6, 14.4, 13.6, 11.6, 10.7 mmol) in 500 mL dry methylene chloride was added dropwise into a refluxing solution of BF 3 ·OEt 2 (1.0 mL, 8 mmol) in 1000 mL dry 139.9, 128.2, 127.0, 124.6, 124.4, 111.3, 75.7, 40.6, 30.5, 29.2, 23.8, 23.2, 15.9, 14.3, 13.5, 11.4, 10.4 X-ray Diffraction:
X-ray diffraction patterns of the polymers are recorded in Philips X-ray diffroctometer operated in reflection geometry at 30 mA, 40 5 kV with Cu-Kα radiation. The polymer films were spin-coated on silicon wafers from the 1,2-diclorobenzene solutions, followed by drying under vacuum. Hole-only devices, with a structure of ITO/PEDOT/polymer/MoO 3 /Au, were fabricated to determine the hole mobilities using the space charge limited current (SCLC) method reported previously. 2 The mobility was determined by fitting the dark current to the model of a single carrier SCLC, which is described by the following equation:
where J is the current, µ h is the zero-field mobility, ε 0 is the permittivity of free space, ε r is the relative permittivity of the material, d is was used as the light source, and the light intensity was monitored by a standard Si solar cell. The thickness of films was measured using a Dektak 6 M surface profilometer. References:
